On same Earthworms from Pedis and Kedah 

By G* E. Gates 

Since publication of the previous article in this journal three 
small collections have been received from the Raffles Museum 
of which those from the northernmost states of Perils and Kedah 
are ol especial interest* With tire exception of specimens of two 
peregrine species all of the worms again belong to species of 
Pherethnu. All northern species, with possibly one exception, 
appear to be endemic* 

The range of F. mdica can now be extended northwards 
nearly to the upper border of British territory, of Hie Burmese 
southwards just intu British territory while Lhat-,of 
tinnandatei hitherto known only from a Siamese portion of the 
peninsula, is extended into the Malay States, Two peninsular 
species, hitherto known only from the types can now be more 
adequately characterized (with certain reservations as to one) 
and their ranges slightly extended* Unfortunately must if nut 
all of the EkenL expedition species are inadequately characterized* 
Until typos of these species have been satisfactorily diagnosed 
or extensive collections from type localities have been studied 
certain questions as to definition or nomenclature will remain 
unanswered. 

Material of the present collections, at best, is only in fair 
condition, the structures most damaged by the maceration being 
sub neural trunks (usually quite unrecognizable), lymph glands 
(usually uurecognizable anteriorly and, occasionally even 
posteriorly), the glandular collar on the oesophagus just behind 
the gizzard and occasionally even the blood glands* As there is 
some evidence to indicate that certain characteristics of the 
vascular system may be of importance in determination of 
interspecific relationships within the genus Phemtima, some 
\ description of the system is given in connection with each 

species.. In these accounts there ia no pretence of a description 
of the circulatory system, all that is possible is an indication of 
the characteristics and relationships of the major vessels as 
recognizable m the particular specimens that have been studied. 

In an earlier article in this journal (Gates it wins 

pointed out that the species of Phzretima from Pahang are 
remarkably uniform with regard to certain characteristics, most 
important of which perhaps is the presence of a complete septum 
8/9 or of 8/9 and 9/10* In onEy one of the northern species, 
and that decithecal, is 8/9 complete. The majority of the 

f northern species (excluding the multitheca] forma which are 

unrepresented in the present collections) are octotheca! and 
pep lie. 

Ru-ul. KAlTCEa Mbs, 13. 1949. [ 5 ] 
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XC on "Endt-ujone as animal food" (Science, 

At r p. 44Z> 939) there is a statement to the effect that earth* 
verms would have difficulty in swallowing refractory objects'' 
o. a diameter of one quarter mm. In this particular case the 

, dl ! etlSsi ? n be refractory, i.s u unmanageable 
hv eai ,ia ornjs but surely not because of the large size. Pailides 
of rock and bita of plant material quite definitely larger than 

3U P te(I bave been found very frequently in guts of 
UnentaJ earthworms no larger thqn or not as large as the 
commoner North American forms. In the first two worms (P 
antumdalw) opened after reading the note mentioned above a 
tWl f one haiL l3lm ' 111 diameter was found in the oesophagus of 
each specimen, one twig six mm. long the other about live inm. 
Jong r each twig with stumps of lateral branches. 

Family Megascqlecidae 

fitnus Pheretima Kinberg 
Phe re lima annaitdulei Stephenson. 

Pheretima annvndalvi Stephenson 1917, Rhc- Ind. Mur, Calcutta, 
\\ll, p .m. (Type locality SinTalc Sap, Siam. Tyne 
m Lhe IndiEii ftfuaeum.) ■ 

Kaki Bulat, Ferjis, 12/1938, 6 ditdlatc specimens. 

External ctartwfemftcs.—Length 12&-170 mm. Diameter 
hve to seven mm, Pigmentation red, restricted to dorsum, dense 
anterior to the elite!lum r gradually fading out be!dud the 
elite! lum. 

Setae begin on ia on which segment there are usually several 
gaps in which apertures of follicles may be recognizable, 
formulae of three specimens with paired patches ol' genital 
markings are shown below, 

1 

Setal Formulae 


Tr.e first dorsal pore is on 11/12 (1) or 12/13 but with a 
more or less pore-like and possibly perforate marking on 11/12 
{► 
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The ditellum is dark grey, annular, extending from 13/14 
to 16/17; intereegmental furrows, dorsal pores and setae lacking. 

Sperm a thecal apertures are transversely placed slits an 
5/6-S/9, on the dorsum but fairly widely separated. Imme¬ 
diately ^anterior to each apermathecal pure is a half-moon-shaped 
area of epidermal whitening. A smaller and less obvious area 
of similar shape may bo present just behind each spermathecal 
pore. 

The single female pore is median (6). 

Apertures of the coputatory chambers are transversely 
slit-like. 

Genital markings are in paired or unpaired and median 
groups as follows,—Paired groups presetal on viii and ix* 
postsetal on vis and yin; on xviii three presetal markings on 
the right side and two on the loft, one postsetal marking on the 
left side; on xix, four presetal markings on each side- and one 
median. Two postsetal markings on the right side, one on the 
left side (#1). Paired groups presetal on viii and ix r postsetal 
on viii; an xviii two presetal markings on the righT side, one on 
the left and a median group of five; on xix, two presetal markings 
on the right side, two on the left side and one median (#2). 
One pre-and one postsetal marking on vii on each side; paired 
groups presetal on viii and ix and postsetal on viii; on xviii two 
presets! markings on the right side, four postsetal markings on 
the right side and one on the left side (*t 3). Markings on 
xviii and xix t unless mid vent ml, are just median to the male 
pore lines. Paired groups of markings on viii and ix are eight 
to ten irdersetal intervals median to the speitnathecal pore lines, 
to ten markings in a group. Presetal and postsetal median 
groups on vii, viii, ix h xviii and xix 4), Two presets! and 
two postsetal markings on vii in a median region, median groups 
presetal on viii. ix, xviii and xix, two presetal markings on xx 
{# 5). Presetal median groups on vii, viii, ix, xviii and xix 
(# 6), Markings are roughly in two transverse rows per 
group, seven to nine in a group. 1 

Genital markings are tiny, more or less distinctly demarcated 
tubercles of circular to shortly elliptical outline, each, marking 
with a regularly convex central portion which may be greyish 
translucent or opaque and a narrow marginal band which may 
also be translucent, central area and band separated from each 
other by avery si 1 ght circular groove. A minute spot just visible 
at centre of an occasional marking may bt a pure. 

Internal anatowiy**— Septa 3/9-9/10 are lacking, none 
thickly muscular. A mid-dorsal pigmented stripe is present but 
is invisible externally or almost so. Internally the stripe is not 
as clearly visible as in other species either because of more sparse 
pigmentation or because of covering by translucent tissues. 


Mus. 13, 1943. 
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The position of the anterior testis sac behind septum 10/11 
is anomalous but there is no confusion as to nepta for the heart 
of 3 * is some distance anterior to 10/11 and the hearts of z are 
on the anterior face of 10/11. The anterior seminal vesicles 
can be removed without difficulty so as to leave 10/11 intact. 
There is no communication anteroposteriorly between the ssics of 
a side though an appearance of such communication may be 
produced by tearing.the sac walls in removing the anterior 
seminal vesicles. 

In the diagnosia of annomdatei in a recent article on Siamese 
earthworms the external apertures of the spermathecae were 
referred to eis second ary, on an assumption that minute primary 
pores are present internally. In the Perils specimens minute, 
internal pores have not been found. Unless the opening on the 
tubercle in the on [almost portion of the duct can be regarded as 
a primary pore (which dues not seem feasible in spite of the 
presence of a cuueular lining of the duct ectally) the external 
aperture must be regarded as primary but large. 

Specimens with paired, lateral groups of genital mark mips 
cannot be distinguished otherwise from worms with the unpaired 
and median groups characteristic of the types, one of the_ Perl is 
specimens providing a transition between the two conditions so 
far as poatclitellar markings arc concerned. 

Inhere thru balingensis n,sp. 

Baling, Kedah, 12/1938, 17 ditellute specimens. 

External chu/uctensi Length 63-120 mm. Diameter 
four to live mm. Pigmentation red, restricted :u the tlorsunh 
sparse or lacking behind the diteHufn, 

Setae begin on ii but may be partly lacking on li and lil 
S etal foi-mulae below are from the less softened specimens. 

Setae Formulae 
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The first dorsal pore is on 11/12 (5), possibly on 12/13 but 
with a definitely pore-like marking: on 11/12 but no perforation 
recognizable (7). 

The ditetlum is dark grey, annular* extending to* nearly to 
or just beyond 13/1-1 and 16/17; intersegmenlal furrows, dorsal 
pores and setae lacking. 

Sperma thecal apertures are transversely placed slits on 
5/6—3/9* within the pigmented region and on the dorsum but 
fairly widely separated. 

The single female pore is median (13), 

Apertures of the copulate ry chambers are transversely slit¬ 
like* in the setal circle of xviii. On one worm eopulatory 
chambers are everted. 

Genital markings are always in postsetal, unpaired and 
median groups located as follows:—vii-viii r xvi-xviii (2)* vii- 
viii, xvi-xix (1), vii-viii, xvii-xviii (11), vii-viii, xvii-xix (2), 
The markings are in two transversely placed rows per group but 
with occasional irregularities* the number per group varying 
from twelve to twenty two anterior to the ditellum and from 
eleven to twenty posteriorly. On one specimen the markings of 
xviii are in a single transverse row. Each marking comprises 
a tiny* greyish translucent central area with an opaque, white 
line of varying thickness peripherally and bounded by a very 
slight circular groove, External to the groove there is a 
marginal area which may be greyish translucent but is not 
sharply demarcated peripherally. 

Internal imatomy ,.—Septa 5/6—7/S arc slightly muscular; 
8/9-9/10 lacking; 10/11 and succeeding septa transparent. A 
brilliant red mid-dorsal stripe is recognisable externally behind 
the dildlum only but is visible internally into x or xi where it 
disappears. 

The inner wall of the oesophagus in x-xiii is provided at the 
middorsal and mid ventral lines with the usual 'longitudinal 
ridges and in between slightly higher and vertical but also white 
ridges. The intestine begins in xv (12). Intestinal caeca are 
simple, tlie margins smooth or with slight septal constrictions 
(12). The typhlosole begins abruptly just in front of the caecal 
apertures (continuous anteriorly with a low blade-Uke ridge into 
xvi or xvii) and is lamelliform* gradually decreasing in height 
posteriorly but ending abruptly as follows > lvlii (specimen with 
79+ segments), lxi (specimen with 101 segments), bdi (speci¬ 
mens with 80+ and 104 segments), Ixiii (specimen with 9b 
segments). Earth in the gut is brick-red coloured. 

The dorsal blood, vessel (single) is continued forwards to a 
point just anterior to the cerebral ganglia where it bifurcates* 
the branches passing lateruverurally on the pharyngeal bulb. 


Mua, 1&, 1949. 
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The trunk passes underneath the cerebral ganglia (4), The 
supru-oesophageal disappears from sight slightly behind the 
gizzard and in a posterior portion of xiv, Extra-oesophageal 
trunks are formed in v by the union of two fairly largo vessels 
one of which drops nearly to the ventral pzirietes where it is 
continued anteriorly, parallel to the nerve cord, to the region of 
the sukpliavyngeai ganglia* In the region of x the trunks pass 
onto tire ventral surface of the gut almost at the median plane, 
diverging in xiii, passing 06 T onto the anterior face of 13/14 and 
thence vent rally to the panel! as. One of the vessels has been 
L ra cod along the panetes to join a sub neural trunk in xvi* The 
ventral trunk is visible anteriorly to a region just in fronl of 
the sub pharyngeal ganglia whore it bifurcates, the branches 
passing laterally; from 4/5 anteriorly in or on a horizontal 
subpharyngeal mesentery. Stibneurid trunks are quite unrecog¬ 
nizable in six specimens, in out 1 specimen visible only for a short 
distance, from xv into xix* Hearts of xi-xiii bifurcate do really, 
lho larger anterior branch passing into the supra-oesophageal 
trunk, the slender and white posterior branch to the dorsal trunk. 
Hearts of x have been traced only to the supra-oesophagcal 
trunk. The single heart of ix is on the right (n) or the left 
sale {[>), All hearts of ix-xiii puss into the ventral vessel. The 
last pair of hearts is in xiii ( 12 ). LUood glands are present in 
v. Paired (?) lymph glands are small and white, recognizable 
only iu a short posterior portion of the body* 

The testis sac of x is annular (12) and passes across the 
dorsal blond vessel, not lobed but gradually widened ventral ly, 
on the anterior face of 10 / 11 , hearts of x not included but 
adherent to the median face of the s;lc* The posterior testis sac 
appears to ho cylindrical, Ihe seminal vesicles included. Eotii 
sacs are above the nerve cord. The prostates extend through 
some or all of xvli-xxL The prostalie duct is muscular, llsE‘eo 
to five mm. long, bent into u-shaped loop and bound to the anterior 
and median faces of the copulatery chamber close to the parietes, 
posteriorly passing upwards to enter the chamber at the centre 
of the dorsal surface. The duct is narrowed ectally and in a 
u-shaped quirk which is invisible until after covering tissue has 
been removed. The male deferent duct passes into thuental cud 
of tile prostatic duct. The copulatory chamber has a rounded 
mound-shape, fairly thick wall and small lumen within which is 
a penis about one'mm. long* The minute male pore is at the 
ventral cud of the penis which is thickened ba&ally* 

The spermnthcen! duct is quite definitely shorter than the 
ampulla, rather slender but with muscular (?) sheen, nearly 
circular in cross section, abruptly narrowed about midway 
between the ental end and the panetes. In the wider ental 
portion ridges are lacking although the wall is not smooth. On 
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the lateral wall and definitely above Lhc octal end of the chamber 
there is a tubercle of circular outline and wiili a regularly convex, 
smooth, glistening surface. At the centre of the tubercle a small 
round aperture opens into the narrower octal portion of the duct. 
The diverticular aperture appears to b^on the opposite wa L 
hi the octal part of the duct the lumen is a j nail and transversely 
slit-like in cross section. The diverticulum is small but readies 
uj! onto the ampulla; the simple seminal chamber ellipsoidal to 
sausage-si mped, the slender stalk with two short u-shaped loops, 
the limbs of the loops in apposition, entering the median face 
of the duct slightly above the ectal end of the chamber. 

Genital marking glands are small, mushroom-shaped and 
eoeioinic* 

Abnunnaiity* —A trithocal specimen. 03 mm. long and cm 
3 mm. thick, has spemmthecal pores on W/U and on 7/a-leit side* 
Rti-nitu'k-it *—Around the posterior portion or the cl Helium of 
one specimen there is an annular band of two layerh, the outer 
layer thin, transparent and brown, the inner soft, thicker anti 
slightly translucent. The outer layer probably is a cocoon, tne 
inner layer albumen. The intestine in jtxvi-xxn ia probably 
sacculated as in anntindalei, the intestinal wall ot diis region 
macerated even in the best preserved specimens. 

Lymph glands when visible certainly appear to be paired as 
tliey also da in tinnaiHlafei but it is possible that in theste-as ,, ' l: " 
as other species two enlarged lateral lobes of an unpaired gland 
are alone visible, a slender median portion connecting the; twu 
lobes having disintegrated. Lymph glands apparently disin¬ 
tegrate very easily and unless preservation is ready. good maj 
be quite unrecognizable throughout considerable portions o] the 
body or wholly urn-recognizable. The lelt seminal vesicle oJ sn 
is rudimentary in one specimen* 

A subnet!ral trunk is reported ;n> lacking m species of various 
Oriental genera of earth worms. Ill view of the inability to him 
any trace of a suum-ural trunk in a number oi the Baling sp*?m- 
jth l us i cl species in which the trunk almost certainly is prosem t 
r e ports of absence of a sub neural, especially when specimens arc 
not in the best condition, should perhaps be accepted with some 

caution* ■ , , 

The wall of the posterior testis sac is very delicate. A 
definite membrane certainly connects septa 10/11 and 11/1 at 
least laterally and dose to the policies in the manner o! a 
cylindrical testis sac. Between the wall of the sac and the 
seminal vesicles there is usually a thin, annular layer ot testi¬ 
cular coaguium, coagulum usually present behind the vesicles 
nearly to the gut. The vesicles are in contact with each oLhor 
above the dorsal blood vessel and adherent to each other and 
to the wall of the gut. On slight traction laterally the vesicles 

:[ 13 ] 
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away , E ut disclosing: only slender filaments of 

tlS3U ®' 1 ^ut not ^ h h r in the way of a continuous 
memhiane ;rs would be expected were flic sac annular* 

fwiTM ~ worms described above are uniformly distinguished 
tonj specimens referred to anfm-ndahi by the restriction of 

tiSdftsae^fvT* F j llG P ^ 3tsetal halvea uf segments, the.annular 
nr i n/vt bf f ,cated 131 the normal position on the anterior face 
7 ii t 2 e shortness of the apermalhecal duct revive to t]ie 
J 1:1 ; ™ d aPin-oximately equal lengths of the two portions 
?l The spermathecae are more like those of wuitomwa 

imS f Relationship to A puUmensis (Beddard) 

1JUL probably even closer although Beddurd's species ns still 

■ f llllrflctcr i zeJ in oi corrections and emenda¬ 

tions by Stephenson after study of the types. For the present 
is distinguished from .ymiatumsui by a restnclion of 
genitm markings to postsetai halves of the segments* 

* —Oc to thecal, spermathecal apertures widely 

paired, transverse slits, on the dorsum, on 5/G-S/9. Male pores 
mmute, each at ventral end of a 1 mm. long, rather conical penis 
wiLrnn an eversible copulatory chamber. Genital markings tiny 
cucpiar areas in unpaired and median, postsetal groups of two 
l t l .™ r jjregulai’ lows, on vii-viii, xvi-xiv. Setae: vi/30-37, 
l j/| * < ,. n xvii/ld-17, xviii/10-12, xix/14-17, 

^0—35/m, 35-41/iv, 48-56/vLii, 49-61/xii, 49-62/xx. 
Hrst dorsal pore on 11/12 (-12/13?). Length G3-120 mm. 
Diameter 4—5 mm. 

Intestinal caeca simple. Testis sac of x annular, of xs 
cylindrical. Spermathecal duct shorter than ampulla, ental 
cjiamber about as long as rest of duct and opening ectally through 
u lateral papilla; diverticulum small with a slender, shortly 
moped stalk to median face of enial chamber of duct and simple 
oiJipsoidai seminal chamber reaching onto ampulla. Genital 
marking glands stallied and coelom 3c. 

Kcda 01ll >' from the type locality, Baling, in 
Phene ti ma brine ha ngensis Stephenson, 

Plusrcthnn brmchmiQ&uri* Stephenson 1932, Bull, Rafflca Must No 7 
p. il. (Tyne locality, HrEnchnnjj Road, Cuneron Hightanda 
PflluuiFTr Types ail lLlu British Museum.) 
t fierttnna bnnchtmgensia Gates 1938, Bull. Mua. No, 12, B 52 

tbiiiEnosss,) l 

Gunong Panti, J oh ore. Lowland jungle, 3/1938. 6 

clitcl3site and 1 aclitdhite specimens. 

Remarks .—Two worms are longer than previous specimens 
nearly 100 mm, 

llie spernmthecal pores, on all of the specimens* appear to 
be on viii and ix, usually close to 7/8 and 8/9. rallier than .-in 
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the intersegmcntal furrows. On one specimen, one pore ia 
I almost midway between the furrow and the seta] circle. 

The typhlosole begins abruptly in the caeca] segment and 
is unrecognizable behind segment l f but is low throughout. The 
inner wait of the oesophagus in x-xiii is ridged as usual. 

The spermatozoa! iridescence extends down into an ental 
portion of the looped middle pain, of the diverticulum. 

Pheretima tlocehana n.sp. 

Ealing, Kedah, 12/1938. 1 ad i tell ate and 31 ditellate 

specimens. 

External cluxmctev is fries, —Length 32—56 nun. Diameter two 
to three mm. P i gmentat io 11 red, res trie ted to t] i c d ors^m except 
on hviii, dense anterior to the elite! I uni, sparse or lacking 
posterior to the di Idiom, 

Setae begin on ii. Formulae below are from less softened 
i specimens. 

Setae Formulae 
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* This specimen is Eve' only one on which eSitellur aoUiC were noted, 
2/xvi jniJvei]trolly. 


The first dorsal pore is on 12/13 (l) f on 12/13 but with a 
pore-like and possibly perforate marking on 11/12 (7), 

The ditellum is dark grey, annular, extending to or nearly 
to 13/14 and lti/17; in Umsegm ental furrows and dorsal pores 
lacking, setae usually lacking. 

Speraiathecal apertures are transversely placed slits on 
5/6-S/9, on the dorsum but fairly widely separated dorsally. 
The ventral distance between the openings on one furrow about 
three times that between the male pores. 

The single female pore is median (7), 

Apertures of the copulatory chambers are transversely slit- 
like, in the seta! circle of xvjjL 


i 
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Mus. 19, 194a. 
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pseudo-copulatory chambers are transversely 
silt-hke m the setul circle of xix, in line with and of the same 
J lico and appearance iu$ the copuEatory chamber apertures 
One specimen has an extra aperture on xvii on the .riprht aide 
Anottier specimen has two extra apertures, on xx and xxi, on 
the left stile* 


Genital markings are paired (normally), presetal trans- 
versciy placed, slightly raised areas of shortly elliptical outline, 
i 1 out , Wo mtersetai intervals wide, eight to ten intersetal 
' IT 1l ! aT1 tc> t|ie apenmilhecai pore lines and separated 
. ■Jdventiaiiy ij_y a apace equal to twelve to fourteen iatersehl 
in Lei *v a fs. jach markin g 1 1 as a g rcyis h t tans lucent cent ral a m 


■ » I _l'j_ - . Cz r -' ' ’ **t* fc w ■ T i L T J J. i, I l L . 

V| tdcit side, vm (1) ; viii (I) ; no markings (14). 

Internal unatomqj .—Septa S/1MJ/10 are lacking; no septa 
arc especially muscular, A light red, mid-dorsal stripe is 
recognizable behind the ditch urn. 

Lhe hinei face of the oesophagus in x-xiii is provided with 
E.ho usual longitudinal and vertical ridges* all while. The 
mtes i i ne begius iu xv {S}. Intest i i iai caeca are simple, margins 
. 1 sli ght sop ta I n lemon s * The ly phi osolo b egi ns ab r up tly 
just in Iron! of the caeca I apertures (no ridge recognizable 
anteriorly) and is rather high, simply larndliform, gradually 
decreasing in height posteriorly, unrecognizable behind Ivii 
(specimen with 80 segments) or Ivi (specimen with 79 seg- 
rrui'ii ts) . Tile intestine in xxvi-xxii is sacculated as in (itiiitmda-ivi. 
^^rth in the gut [s brick-red coloured* 

The dorsal blood vessel (single) is continued forwards to 
t- i e ] cgio J in J there re br al gai i gl i it. - The su p ra-o eso p ha gea 1 tru n k 
mi ureates posteriorly in xiii, the brandies passing to the hearts, 
unrecognizable anterior to the hearts of x. Extra-oesophageal 
l.: links nre recognizable from a/fi posteriorly, passing onto the 
ventral lace or the guL close to the median plane in the region 
uI disappearing from sight in xiii. Subneurat trunk quite 
unrecognizable in all dissected specimens. The last pair of 
hearts is in xiJE (8)* The hearts of xi-xiii bifurcate dorsal I v, 
(-he anterior branch slender, translucent ami passing to the 
supriMKsoplmgeal trunk, Lhe slenderer posterior bifurcation Lu 
the dorsal trunk. Hearts of x have been traced only to the 
suprn-<yesophageaJ trunk. The single heart of ix is on the right 
suic (1) or the left side (4). All hearts of ix-xiii pass into the 
ventral trunk. Paired (?) lymph glands, small and white are 
recognizable only m the tail region. Blood glands whre not 
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recij^niaed but on either side of Lite dorsal blood vessel in v and 
extending from 4/5 to 5/5 there is a single ( glandular?) mass 
(of bkof! glands?). 

„ The testis sue of x is annular, widened vent rally, the hearts 
ot x included, and usually surrounded by testicular coaguhim. 
i he posterior sac is cylindrical, the seminal vesicles of xi 
included, in contact above the dorsal trunk and nut adherent to 
the gut, an annular layer of testicular coagu[mu, thin laterally 
and uorsuUy, separates the vesicles from the sac wall. The 
ncarts of xi are hound to the an tori or face of 11/12 and hence 
are not in contact with the testicular coagulum. Both sacs are 
above the nerve cord. Tlie prostatic duct is muscular, 2-2 bo 
mm, long, passing mesially from the gland in a posterior portion 
or xviii, turning anteriorly, then laterally and finally passing into 
the centre of.'the dorsal face of tlie copulatory chamber within 
the wall oJ w r hicii il is gradually narrowed almost to a thread, 
the C or ,T-shaped loop bound to the chamber but usually nut 
close to parietes. The vas deferens passes into the entaj, end 
oi tlie prostatic duct. The copulatory chamber has a rounded 
mound-shape, a fairly thick wai! and a rather small lumen. On 
•me roof of the chamber is a conical penis less than one half mm. 
umg. Hie male pore at the ventral tip. The penis may have two 
or three sliyuc annular constrictions. The prostatic duct can be 
pulled completely out from the penis with the mi ml to male pore 
on tiie end of Lite narrowed portion. 

Pseudocopulatory chambers of xix (or elsewhere when 
present) have a very thin and transparent waM above the parietes 
and reach only slightly into the coelomic cavity. On tlie roof of 
the chamber is a circular marking the margin dearly demarcated 
but scarcely raised enough to be considered disc-like, folded so 
iliat the anterior and posterior halves are almost if not actually 
in contact with each other. The roof of the copulatory chamber 
is thick and Lo it pass several.(probably nearly 20), rather long 
s La Iks in a composite column tlie width of which is about equal 
to the width of the genital marking in the chamber. At the 
enLal end ni the column of stalks is a thin layer of glandular 
material, I'he whole structure, chamber, stalks and gland is 
flattened out and bound to the parietes, extending often into 
xx or even xxi. Each extra aperture on xvii, xx or xxi opens 
into a characteristic chamber .but with gland slightly smaller and 
bent over to pamties medially or laterally rather than 
posteriorly. 

The sperm athecal duct is shorter than tlie ampulla, rather 
slender but with muscular sheen, nearly circular in cross section, 
abruptly narrowed just prior to entrance into the parietes. In 
the wider ontal portion the lumen is fairly large and transversely 
elliptical in cross section. On the lateral wall close to the ectat 
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end there is a tubercle of smooth, regularly convex surface and 
■circular outline. At tile centre of the tubercle is a minute 
opening into the ecta! portion of the duel. For a very short 
distance octalJy the lumen is small but within the parities is 
widened and transversely slit-like in section. The diverticulum 
readies up onto the ental half of the ampulla* occasionally 
reaching nearly to the ertial margin and comprises a sausage- 
shaped, simple seminal chamber nearly filled with a mass 
of iridescent spermatozoa and a slender stalk which ppses to 
the median face of the duct close to the parishes hut into the 
thicker ental portion. The stalk is slightly sinuous, occasionally 
with one or two'open loops. 

Genital marking glands are stalked and coe Jamie, the duds 
composite* glands and stalks flattened out against the parietes. 

Pard-sUts ,—In the coelomic cavities of three specimens there 
are numerous small gregariue cysts. 1 

Remarks-. —Some of the specimens are in such poor 
■condition, that they fell apart during examination of the external 
structures. As a result certain external characteristics such as 
the location of the first dorsal pore, etc., were noted only on the 
better material. 

The dorsal trunk certainly appears to be within (he., to pass 
through) the anterior testis sac, with coagulum in contact with 
the dorsal and lateral surfaces but it was not possible to deter¬ 
mine if the vessel wiix adherent to the floor of the sac or whether 
the trunk is really outside of the sac and merely bulging the 
floor upwards. ^ * 

P. fiacellwiut appears to be dose to F* tup ere (Beddard) 1900 
from which it is distinguished by restriction of the preditellar 
genital markings to presetal halves, of the sogmeiiLs, the smaller 
psoudoCOpulatOry chambers, the location ot the genital marking 
directly on the roof of the pseudocopulafory chamber rather than 
nL the end of an elongate protuberance into the turnyn of Hie 
chamber, the shorter spermathecal duct and possibly by a more 
ectal diverticular junction. 

ZKftffHdais.—Octothecal; spermathecal apertures widely 
paired, transverse slits, on the dorsum, on 5/6—3/9. Male pores 
minute, each at ventral end of a small, conical penis less than 
mm. long located on the roof of a copulaiory chamber* Apertures 
of pseudocopulatory chambers in setul circle of xix, in line with 
and like male apertures; a large circular marking folded 
transversely, on roof of each chamber. Genital markings (often 
lacking) paired* slightly raised areas of transversely elliptical 
outline, presetal oh vi-viii. Setae; vi/26—Ho. vii/2S—34, viii/ 
32-36, xvii/12-X J, xviii/4-I2, xix/S-12, 31—36/ii, 3S-^2/m a 
3$M7/iv, 43-50/viii, 44-50/xii, 43-oI/xx, First dorsal pore on 
3 i /12-12/13. Length 32-56 mm. Diameter 2-3 mm. 
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Intestinal ciieca simple* Testis sac of x annular, of %i 
cylindrical. Spemnathecal duct shorter than ampulla* ental 
chamber longer (?) than rest of duct and opening ectally through 
a lateral papilla; diverticulum with slender stalk to median face 
of ental chamber of duct close to parietea and simple* sausage- 
shaped ellipsoidal seminal chamber reaching wei! up onto octal 
half of ampulla. Genital marking glands stalked and codomic. 

Distribution .—Known only from the type locality, Baling* 
in Kedah. 

Pheretima flustrclla n.sp. 

Baling, Kedah. 12/19SB. 3 ditellate specimens. 

External cJuLriiclzristici fj—Length 25-33 mm. Diameter one 
and a half to three mm. Pigmentation red, restricted to the 
dorsum, sparse behind the clitdlum. 

Setae; xvii/10, xviii/7, xix/ll f 3/xv, 9/xvi; xvii/11, xviii/7, 
xix/11, S/xv, 10/xvi; 12-13 between sperm a thecal pore lines on 
v, 9-11 on viiL 

The first dorsal pore is probably on 11/12 (3) but on two 
of the specimens perforations are not definitely recognizable on 
the marking at that furrow. 

The ciildlum is dark grey, annular, extending nearly to 
13/14 and 16/17; mtersegmentai furrows and dorsal pores 
lacking, setae present vouL rally on xv and xvi* 

Decithecal; spermatheca! pores minute and superficial, 
transversely placed slits, five pairs, on 4/5-B/9. Segmental 
margins close to the spennalheeul pores may be slightly whitened. 

Male pores are minute and superficial, each pore at. or near 
the centre of a slightly raised, sharply demarcated tubercle of 
circular to shortly elliptical (and transversely placed) outline. 

No genital markings. 

Internal anatomy,- —Septa 8/9-9/10 are lacking; all septa 
membranous, i The mid-dorsal stripe is of a brilliant rod and 
recognizable internally through the cl Hollar segments and into x. 

The inner wall of the oesophagus in x-xiii is provided with 
the usual ridges, all ridges white, (lie vertical ridges rather hign 
relative to the size of the animal. The intestine begins in xv (3), 
The intestinal caeca are short, simple, bent upwards in xxvh The 
typhlosok begins abruptly in the ceiccaI segment but is so low 
that it might almost be considered rudimentary. Soil in the gut 
is brick-red coloured. 
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Thct dorsal blood vessel (sing-e) is continued anteriorly onto 
the pharyngeal bulb* The supra-oesophageul bifurcate* 
posteriorly in \in, each branch passing to a heart. Extra- 
oesophageal trunks are recognizable from vi posteriorly, in the 
region of x passing' onto the ventral surface of the gut close to 
the mod in pi plane, disappearing from sight in xiii. Sub neural 
trunk unrecognizable, Hearts of x not Found* The single heart 
of ix is on the rtghL or the left side. Last hearts in xiii (3>* 
All hearts of ix, xi-xiii pass into the ventral trunk. Paired 
lymph glands are small and white, recognizable only in a tail 
portion. Blood glands wore not found but on either side of the 
dorsal trunk in v and vi there is a fairly large, flattened mass of 
(glandular?) tissue which appears to be a posterior extension 
from the pharyngeal bulb, 

Nephridia on tire anterior faces of b/f] and fi/7 arc relatively 
large, On the ventral parities m vLi—ix between the apermathfr- 
eae are small whitish structures which look somewhat like genital 
marking glands but in absence of genital markings presumably 
are enlarged parietal micro nephridia. 

The testis sacs of x and xi arc horseshoe-shaped. Live seminal 
vesicles of xi included within the posterior sac and imbedded in 
testicular coagulant. Prostates extend through some nr all of 
segments xv-xxvh The prostatic duct Is 11A-2 rum. long, bent 
info a U-shapcd loop, tin; octal limb slightly thickened. Phe duct 
passes into the centre of an opaque white patch in the nearly 
transparent body walk Entally the prostatic duct divides into 
two short branches, the vas deferens passing into the anterior 
branch* 

The spermntheeal duct is shorter, than and dearly marked 
olT from the ampulla, with muscular sheen, circular or nearly uo 
in transverse section, slightly widened in the region oi the diverti¬ 
cular junction, abruptly narrowed just prior to entrance into the 
parietes. hi the wider entul portion the lumen is large and 
shortly elliptical in cross section, octal to the diverticular junction 
very narrow, lined with cuticle, slit-like in cross section. The 
diverticulum which is longer than l3jo dud. reaches up unto the 
octal half of the ampulla and comprises a short, slender, nearly 
straight stalk passing to the median face of the duct near the 
parietes and an cut at flattened portion of elliptical outline. At 
the ental cud of the disc a spot of iridescence is visible, the 
remainder of the disc opaque or slightly translucent. On 
clearing, two portions are recognizable in the disc, an ental, 
almost spheroidal simple seminal chamber nearly filled by a bail 
cjf spermatozoa, the remainder of the disc composed of coils or 
loops of the diverticular stalk closely bound together* Although 
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the seminal chamber of each sperm a. thee a contains a ha!! of 
spermatozoa the tunion of the coiled portion of the stalk is always 
empty. ‘ 

Remarks ,—Each specimen is so. softened that setae cannot 
he counted* Female pores arc unrecognizable (possibly paired ?). 
In view of tlte very poor condition of the types Hmractemqdhm 
of the testis sacs requires honfi rotation from better material. As 
a result of the poor condition the specimens'will never be of much 
use as types but the type locality is easily accessible* 

P * (luatre.lia appears to be close to P. tert-kidumae Michael sen 
1934 (from the island of Pulo Dam a in the Gulf of Siam) from 
which it can he distinguished llL present only by the presence of 
an extra pair of spermathecae opening to the exterior qii 4/5* 
However neither species is satisfactorily characterised* 
Michael seif s figure (Jig* 25 > of a cleared duct and diverticulum 
shows characteristics similar to but not identical with those of 
spermafhecae of flustreMti. 

One decithecal species, P. biahipttt E. Perrier 1375, has been 
recorded from Penang but docs not appear to bo closely related 
to fht.slrelLi. 

Diafaults ,— Dccithecal, sp&nnathecal pores minute and 
superficial, live pairs, on 4/5-3/9. Male pores minute and 
SLLpuj'ih'inl, each pure at the centre of a slightly raised [ uberclu 
of circular to shortly elliptical outline. First dorsal pare oil 
11/12. Setae t v/12-13, viii/9-11, xvii/lh-11, xviii/7, xix/11, 
3-8/xv, 9—10/xvL Length 25-38 mm* Diameter lbo-3 nun. 

Intestinal caeca simple. Testis sacs horseshoe-shaped, 
seminal vesicles lu xi included* Spermathecal duct shorter than 
the ampulla, slightly widened in region of diverticular junction, 
abruptly narrowed just prior to entrance into live parietes, with 
large lumen entally; diverticulum longer than duct, with simple 
Spheroidal seminal l: ham her and a slender stalk mostly twisted 
into a flattened coiled mass, into median face of duct near 
parietes. 

Distribution *—Known only from the type locality, Baling in 
Kedah* 

Pheretima fovella [L.sp* 

Kald Bukit, Perils. 12/1933. 27 clitollato specimens* 

External churacteristics }—Length 42-73 rnm. Diameter two 
to four mm. Pigmentation red, restricted to the dorsum 
posterior U> the el i tell urn, dense anterior to cl i tell uni, usually 
sparse or lacking behind the elite!luni, occasionally dense to the 
hind end. 
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The first dorsal pore is on 12/13 (9) or 13/14 (1) . 

The elite]Lum is dark grey, annular, extending to or slightly 
beyond 13/14 and 16/17; intersegmental furrows, dorsal pores 
L~LD.ci setae IflckitiEj 1 * 

Sperma thecal apertures are transversely placed slits on 
5/6-S/9, about Vu C apart* Apertures may have a crescentic 
appearance and the margins are usually slightly whitened. 

The single female pore is median (10), 

Apertures of the copulatory chambers are transversely slit- 
like, in the selal circle of xviii. Copulatory chambers are 
completely everted on one specimen. 

Genital markings are widely paired, small tubercles, one to 
two interacts intervals wide, slightly protuberant, usually of 
circular outline, occasionally very shortly elliptical and trans¬ 
versely placed. Each marking has a large, circular, central area 
greyish translucent in part but becoming opaque towards the 
periphery, circumscribed by a slight groove or the groove may 
be unrecognizable and replaced by a narrow band oi greyish 
translucent The marginal band is opaque, narrow, and though 
clearly demarcated from the central area is not sharply marked 
nft peripherally* Markings are always presetal, paired except 
as noted below, on the postditeUar segments widely and just 
median to the male pure lines, the preditellar pairing liable, 
markings separated midventrally by spaces equal L o 4, b, K or 
even Vi inters eta 1 intervals, Postal itellar markings are located 
as follows: xvii^ix (3); xvm-xix (22), xvm-nght aide, xix 
m- xviii (1) PrecUtellar markings are located as follows: 
vi-viii (1) : vi-Jeft aide* vii-vni (1) ; vi-right side, vii-vm (1) : 
vvi-viii (12) ; vii-Ieft side, viii (2) ; vsi-righl aide, vm U> ; 
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(4), one of the left markings doublet! on one specimen; vii-yiii, 
ix-left side (1) ; vii, a transverse row of 12 on viii, one on ix-right 
side dose to the median line (1); no preditell&r markings (1), 

Internal anatomy .—Septa 8/9-0/10 are Jacking; no septa 
especially muscular* The mid-dorsal stripe is recognizable from 
xv ii posteriorly, occasionally faintly visible through the cl hollas' 
segments or even for a short distance anteriorly, and is a brilliant 
red. A similar pigmentation characterizes the muscle bands 
passing from the pharyngeal bulb to ihe parities, and the lateral 
and dorsal portions of the pharyngeal bulb the pigmentation 
extending deeply into ihe bulb, lacking only in a layer next, to 
the lumen* Individual blood glands in v ore outlined by flecks 
of the same pigment. 

The inner wall of the oesophagus in x-xhi is provided with 
the usual ridges all of which are white* The intestine begins 
in xv (8)* Intestinal .caeca are simple, the margins with slight 
septal incisions* The typhlosole begins abruptly just in front of 
the caeca! apertures and is fairly high, simply Jamellifonu, 
continuous anteriorly with a low but blade-like ridge extending 
into xv, terminating rather abruptly and without marked 
decrease in height as shown below. There Is for some distance 
posteriorly a mid-dorsal ridging that may be considered a 
posterior portion of the typhlosole or perhaps better as a pose 
typhlosole. This Is low, interrupted, and with pairs of thinner, 
low ridges passing otf diagonally at regular or fairly regular 
intervals. The intestine is sacculated in xxvi-xxii ^ as in 
ttwiandaleL Ifaidh in the gut is usually black though fine red 
particles are visible. 


■ TypTiloaole ends in 
Segment 

Po£t>typhlci5o]e ends in 
Segment 

Numljer of 
Segments 

38 

53 
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39 

E3 
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39 

53 

7B 

39 

54 

77 

3!) 

to 


49 
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81 

41 
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The dorsal blood vessel {single) is continued anteriorly and 
underneath the cerebral ganglia (4), bifurcating in front of ihe 
ganglia, the branches passing 1 at ero vent rally cm the pharyngeal 
bulb. The supraoesophageal trunk disappears from sight in xiv 
and anteriorly bifurcates, the branches passing to the hearts oJ^ 
x* The extra-oesophageal trunks are formed just in front oi 
5/6 by the union of three fairly large vessels of approximately 
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^ uaI QI ^ from the anterior fuce of o-G, one from tile lateral 
iace 01 th * pharyngeal bulb and one which is dose to the ventral 
pa rictus and parallel to the nerve cord. The tranks pass onto the 
v -ntial surface of the gut in the region of x close to the median 
' fff lJ ‘ tUy ,.• 1 v f rge JI1 xlLj ' Pftsaingoff onto the anterior 

I ' n -■ ? /H ?* U ' d[ly dls aPP^f*ng from sight before reachi ng 
, pariLtcs ; In one specimen the vessels have been traced to 
a siibueui-sd m the region oi xv-jcvi. The ventral trunk bifurcates 
atthe anterior margin of the subpharyngeal ganglia, the branches 
pass mg laterally cm the circum pharyngeal nervous commissures. 
-A subneura] trunk is quite unrecognizable except in one worm 
and her*! only lor a very short distance through four segments. 
tkajLt oi M-xin bifurcate dorsully, the anterior branch passing 
to the siipra-oesophageaJ, the slender posterior branch to the 
dorsal trunk. Hearts of x have been traced only to the supra- 
oeaophageal The single heart of ix is on the left side (2) or 
the right side (o). Last hearts in xiii (R). AU hearts of ix-xiii 
pass into the ventral trunk, Blood glands are present in v 
Lymph gauds are usually large, filled with brownish debris, 
occasions ly recognisable as far forwards as xxvii, apparently 
p, an , though a slender and macerated transverse strand above 
die dm-sa trunk connecting the two lobes is rather doubtfully 
recognizable m an occasional segment. 

The testies sac of x Is annular, lobed, two lateral and two 
ventral lobes usually recognizable, occasionally one or two dorsal 
ion us marked off. The lateral lobes may extend anteriorly nearly 
uj Lhe front margin of Ike gizzard while in the worm with a 
tj-'W oJ genital markings oil viii the ventral lobes reach through 
7/a into contact with 6/7. The sac passes over the dorsal trunk, 
-hi: I] 00 r apparently bulged upwards by the trunk, the hearts of 
x me utied at least in part and imbedded in the testicular 
cuaguiimi. l ie sac ol xi appears to be cylindrical, a continuous 
.™ thm sheath of eoagulum between the seminal vesicles and 
the wail, further coagulum between the gut ami the seminal 
vesicles of xi which reach upwards into contact with the dorsal 
trunk or to contact with each other above the trunk. Hearts of 
.-u are bound by transparent tissue Lo 11/12 and hence arc not 
to contact with the testicular coaguhim. Both sacs are above 
the nerve curd but the posterior sac Is at least in part adherent 
to the cord. Prostates extend through xviUxx. The prostatic 
riu:'t is muscular, 1^-2 mm* long, in a ./-shaped loop, the long 
Umb passing mesially in an anterior portion of xviii and then 
curved laterally to pass into the centre of the dorsal face of the 
copumtory chamber. The vas deferens passes into onto! end of 
f ] "■ P r'ustaf kLect. The copulatqry chamber is smaII, coneealed 
hy a thick fur of parietal micronephridia. and beneath the 
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prostatic duel to which it is bound. Within the chamber is a 
rattier conical penis about one half mm, long or a trifle more, 
quite slender towards the Lip which bears the minute mate pore. 

Sp ermnthecae aro sm Ed L T l l e sperm a theca 1 due t is ah l> rter 
than the ampulla, with muscular sheen, nearly circular in cross 
section, the parietal and coelom it portions of about equal length, 
very slightly thickened just at the region of the diverticula l- 
junction but without abrupt narrowing, Entail v the lumen is 
transversely elliptical in cross section and ectally is transversely 
dil-Hki-. In a very short parietal portion of the duct the lumen is 
circular in section and very small, opening into the wider lumen 
entally through a circular pore at the centre of a tubercle id cir¬ 
cular outline, smooth and regularly convex surface. Ho far as can 
be determined tins tubercle is at the octal end of the chamber 
rather than on the lateral wall. The diverticulum passes to the 
median face of the duct close to the park-Los, reaches onto the 
ental half of Lhe am pul hr, occasionally even to the cntal margin* 
and comprises an don gate ly ellipsoidal, simple seminal chamber 
and a slender stalk that may be sinuous, loosely or tightly looped 
i.i-:., with limbs of loops in contact. 

Genital marking glands are shortly stalked and coelom if, 
glands and stalks composite, the composite character of the glands 
clearly indicated by an irregular lulling, and especially in the 
postditdhir segments by a separation of the lobes though stalks 
remain loosely bound together. 

f J arit$itexs —In nerve curd of each specimen (8) there are 
numerous cysts. These may be so closely crowded that nervous 
tissue is practically non-existent for short intervals. Iti the 
eoelomic cavities of four specimens there are nematodes. 
Cregarine cysts are present in the eoelomic cavities oi one 
specimen. 

Ah: mu rfcx. — P. fovel hi is close to P. mu (ay aim (Be d d ard t 
1300, the two species mainly distinguished from each other much 
as are pitktuev-sis and balhiyi -by restriction ol genital 
markings to presetal nr pnstsetal halves of the segments, 

Diai/nonis.— Octothecal; spermathecul aperture transverse 
slits on 5/li-8/9, ca. Vc C apart. Mute pores minute* each at 
ventral end of rather conical, y* + mm, long penis on roof of 
small, eversible copula Lory chamber, Genital markings small* 
paired tubercles*, just median to male pore lines posterior to .the 
ditellum, closely L> widely paired Einteriorly, presstal on vi-ix 
and xvii-xix. Setae; vi/18-23, vii/19-24, viii/19-23, xyu/ 
13-15, xviii/9-12, xis/ll-14, 28-25/11, 23^1/iii. 2S-3b/iv, 
33—43/vin, 35-10/xii, 3R-4S/xx. First dorsal pore on 12/13, 
Length 42-73 mm. Diameter 2-4 mm. 

Intestinal caeca, simple. Testis aae of x annular, ol xi 
cylindrical* Spermathecal duct shorter than ampulla, eoelomic 
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IK'>] tiou (ental chamber) about, as Jong as parietal portion 
(opening ectally through a transversely placed papilla?) ■ 
diverticulum with s ender stalk to median face of duet dose to 
pauetcs and a simple, ellipsoidal seminal chamber reaching well 
cuelomie" 1 ^ 1 01 am ^ U '- Jt - marking glands stalked and 


Dint ributioiu —Known only from 
BukiL r in Perils, 


the type locality, Kaki 


Pheretima indica (Horst). 

Megjtuhx indict Horst 18S3 (part), Noteg Leyden Mus. V, p 106 
(iiscltKimp specimens without copulatory chambers Tvae 

locality unknown, ’Types In the Leyden Museum^) 

FktTUima indica Gates 1335, Bull, Raffles Mus. X r p, flffl Synonymy 
and diagnu^fs.J 1 33 


Lowland jungle* Gunong Panti, Johore* 3/19SB* 5 
a elite! late and 8 el stellate specimens. 

B a «h.g, Kedsh. 12/1938. 10 clitel 1 ate specimens. 

Internal anatomy.^' The mid-doraal a tripe is clearly visible 
from xvn posteriorly but is without pigment. 

The inner wall of the oesophagus in x-xiiE Is provided with 
the usual ridges, all white. The iyphlosole begins just in front 
(jJ Lhe caeca! apertures and is fairly high and simply lamellifonn 
through xxxv f low from xsxvi posteriorly though still in part at 
least lam(.dliform, unrecognizable behind Ixii (specimen with 92 
segments) or Ixxv (specimen with 108 segments). The gut is 
Idled with a brack-red coloured soil. 

:Ul’ dorsal blood vessel (single) is continued anteriorly 
underneaLh the cerebral ganglia (4), bifurcating in front of the 
ganglia^ the branches passing lateroventrally on the pharyngeal 
bulb* the supra-oesophagml disappears from si gilt in xiv and 
ts continued anteriorly nearly to the gizzard* The extra- 
oesophageals arc formed in v by Lhe union of two fairly large 
vessels,^ one from the lateral face of the pharyngeal bulb, the 
other from l lie dorsal face of the sub pharyngeal mesentery 
slightly lateral to the ventral vessel* The trunks pass onto the 
ventral face of the gut close to the median plane in the region 
ol v, gradually diverging from xi posteriorly, passing off the 
gui in xiv to and then through septum 14/15, and to the parietes 
ju xv. In most of the specimens the posterior portion of the 
i;ruidc in xiv and xv is unrecognizable and the continuation on 
the parlelea i ii xy-xv j to the subneumJ is visible only in one 
specimen. The ventral trunk is on the horizontal subpharyugeal 
mesentery from 4/5 anteriorly, hi furcating at the anterior 
margin of the subpharyngeal ganglia, the branches passing 
laterally on the circumpharyngeal nervous commissures. A 
sub neural trunk is quite unrecognizable in all but one of the 
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The hearts of xi-xiii bifurcate dorsally, the anterior branch 
passing to the supm-oesophageal, the slender posterior branch 
to the dorsal trunk. Bound to the anterior face of 10/11 and 
connecting the ventral and supra-oesophageal trunks on each 
side of each of the specimens h a slender whitish cord oi the 
same size and appearance as certain minor vessels not mentioned 
above. In three specimens a short dorsal portion oi each 01 
these structures is widened to about the siise of a heart, and \n 
one of these worms there is on each side a slender cord h'otn-die 
widened portion to the dorsal trunk. If actually tubular these 
commissural vessels can scarcely ue hearts but haying the exact 
morphological relationships of the hearts of x are to be regarded 
ua vestigial hearts perhaps still functional as npn^ontracuh: 
vessels. The single heart of ix is on the left side (3) or light 
side i Si ) ♦ .Lymp 1 1 glanda are small r apparcntly p iu red r rccogmi- 
able only posteriorly. Blood glands are present m y. 

Some or all of the spermatheeae ol: each disaectcd specimen 
have secondary seminal chambers on the diveiticula. 

Pheretima malayana (Beddard)* p 

Amynt** Beddanl !iwl £ 

p. e&3. (Typo iocidity Arwg, Koiantan- Typiifi in the tinusn 

Stephen™. IS® a™. Mu* Mat Hist- (ID- 
IX. p. liliu. (After E!icaMLinal-[ujt he typeis.j 
Baling' Kedah. 12/1938. 3 clitellale specimens. + 

External cteracterbtks —Length 93-110 mm,, a fi] 

72 mm, long probably abnormally short, Diumete 
Pigmentation, red. restricted to the dorsum, sparse. , t 

Setae begin on ii, but on that segment moat. or the ^ 
have been lost. Formulae: vi/ltt, vu/19, vm/^U, - . 
xviii/ll, six/14, S/ii. Wiii. le/viii, ;)8/xn, — 

viii/20, xvii/10, xvmA xix/10, 4/u. ^0/uu ■ though 

The first dorsal pore is " i . 1, x f,,L.hni«i Vi 1 ! TlUfl 
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Genital markings are widely paired, small tubercles, one to 
two nstersetu] intervals wide, rather conspicuously raised, sharply 
demarcated, of circular to shortly elliptical outline and in the 
3alter ease transversely placed. Each marking lias a circular 
greyish traps lucent central area and a wide, opaque, while 
i . ■■ area aric l marginal band separated by a 

htlKht . Iml lkj[E33ltti circular groove, a slight opacity of the central 
ajoa just internal to the groove. If the stalk of the associated 
q la i id la caret idly dissected out from the parietes internally the 
translucent central area comes away on the ectal end of the stalk 
Ie marginal band intact. Postclitdlar markings are 
siignuy median to Lise mole pore lines and are on the anterior 
portion ul the postsotal half of the segment with the anterior 
margin of the marking just at the seta! circle. Predilcllar 
markings arc pro- arid postsolal, slightly nearer Lo seta! circles 
Lnais to intorseganental furrows, six lo eight intorsetal intervals 
median to the sperm a thecal pore lines and separated midveutrally 
ij.y a space equal to lV>in- to seven inteisdal intervals. Markings 
are located as follows;—vi— lx, right presetals of vii-viii doubled, 
xvu-xxiu and let. side ol xxiv, right marking of xviii doubled 

7 ' / V] “ 1x p tike right presets! of vi lacking, the right postsetal 
o.L vi doubled, xvu-xx and the right suln of xxi U£ 21 ■ vi-Lx 
xvn-xjtu (#3). 

r, -i anatomy .—Septum 5/b is slightly muscular, G/7- 

*■ n i uscular; 8/b-9/Id i &eking; 10/] 1 and auecucding seota 
tfansp ei runt. On tin: coelom ie face of the parieles at the mid- 
cmrsal tine m the postclitellar portion of the body is a dark red 
shg ijjy raised, longitudinal stripe. It is this' stripe that is 
visible iixti-rnally through the body wall and often mistaken for 
Lue dorsal blood vessel* 

On the inner wall of the oesophagus in x-xiil at the 
mid-dorsal and midventral lines there are low, longitudinally 
placed, whitc ridges. Between these ridges there are slightly 
higher, closely crowded, vertically placed, white ridges. The 
intestine begins in xv (d) r Intestinal caeca are simple, the 
m argms smouth or with slight septal inmbits. The typi] Iosole 
begins Jibi aptly just in front of the caeca! apertures (no ridge 
anteriorly) and is high and lamed if orm, gradually decreasing in 
- 1 e L £l 1 1 ter in rly, un reeo gn ixable be h j n cl 1 ix (spec i m en w i IS t 75 
segments, probably abnormally slmrL) or [xv (specimen with W 
segments). Soil in the gut is brick-red coloured. 

The dorsal blood vessel (single) is continued anteriorly to 
the cerebral ganglia. Thu xupra-oesophageal trunk bifurcates in 
x and xiil, the branches at both ends passing to hearts. Extra- 
oesophageal trunks are formed just in front of 5/6 by the union 
ol three vessels one of which drops down nearly to the ventral 
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parities where it can be traced anteriorly nearly to the Jeye] of 
tbo snbp]laryngeal ganglia. In the region of x the trunks pass 
muo the ventral face of the gut and so close Lo tire median piano 
as Lo come into contact. In xiii Lhe trunks gradually diverge 
posteriorly passing off the gut and then ventrahy on the anterior 
[ace of 13/14, unrecognizable after reacluug the park tea. The 
ventral trunk is visible nearly to the level of the subpllaryngeal 
gaiigJm. A subneural trunk if present is unrecognizable (2). 

I kvij Ls of x:-xiii bifurcate dorsally, the larger anterior branch 
pausing to the Hitpra-oesopliageal trunk, the slender posterior 
oraneii to the dorsal trunk. In one specimen a slender translu¬ 
cent band of tissue connects each heart of x with the dorsal trunk 
ni the maimer of the posterior bifurcation of hearts in xi-xiii, 
knMi it band probably would have been overlooked but fora sharp 
nullnLing by numerous flecks of black pigment. The single heart 
nl lx is on the right or the left side. Hearts of ix-xiii all open 
uilo the ventral trunk. Blood glands are preseni in v. Unpaired 
lymph glands placed transversely across the dorsal blood vessel 
m the posterior portions of the segments are recognisable only 
towards the hind end, 

fhe tostls sac oi x is annular and passes across the dorsal 
blood vessel, the hearts m x included, irregularly lobod or bulged, 

L 1 r 1 two largest lobes veil (.rally. The posterior teslis sac appears 
ti i be cy 1 1 nd rical, ’ he semi n al ves ic I es j no l uded and ini! >edded i i l 
iJn 1 testicular coagulum, 

l he anterior testis sac is above the nerve cord but the cord 
ap pu a rs to be witl i i n 1 h e poster ior sac, P restates extend through 
son Li- or all of xvii-xxiv. Tlie prostatic duct is about five nun. 
Jon y, muscular, narrowed unlally and cctally, the narrowed octal 
portion within the roof of tlie copulatory cham her. Tin.; duct is 
bent into a U-shaped loop and passes info tlie centre of the dorsal 
face of tlie copulatory chamber. The male deferent duct passes 
mm the cuts! end of the prostatic duct. The copulaterv chamber 
has a rounded mound-shape,. fairly thick wall and small lumen 
nearly filled by the penis which is rather conical one half to one 
anna long and with tlie minute male pure at its tip, 

3 he spermathceal duct is shorter than the ampulla and may 
nt; less than half the length, of the ampulla but. is slightly longer 
than is first recognisable for the ampulla Is bound down around 
the duct su that the eutal end of the duct is protuberant into the 
ampul tary cavity like & small papilla. The duel is rather slender 
but with a muscular (?) sheen, nearly circular in cross section, 
abruptly narrowed just prior lo entrance into the pa risks. In 
the wider ontal portion the lumen is irregular due Le the presence 
oi several longitudinal ridges on the wall, one of the ridges quite 
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noticeably larger than the others. On the lateral wall and 
definitely above the octal end of the chamber there is a tubercle 
oi circular outline and with a regularly convex, smooth , glisten in v 
surface. At the centre oi the tubercle a small, round aperture 
epeiis into the narrower ectal portion of the duct In the short 
™ l l. part Q } the duct tlje lumen is narrow and transversely s!it- 
1 j in 3ee tion. The diverticulum is small just reaching up into 
contact with the octal margin of the spermathecal ampulla, the 
simple seminal chamber shortly ellipsoidal to sausage-shaped, the 
f taJk slender, with one or two U-shaped loops, the limbs of the 
Joops in apposition, passing into the median face of the duct in 
i eg a on ot the octal end of the widened portion, 

r (iionitu! marking glands are flattened out against, and may 
be bound to the parities but are not sessile, the ducts fairly long, 
especially of the poslclitdlar glands and composite, of ;U least 
three stalks. 

Revmrka^Tvro of the specimens arc in such poor condition 
that accurate* seta I counts dorsally ai - e impossible. 

The dark colouration mentioned by Stephenson is probably 
an artefact. 

The wall of the posterior test is sac is very delicate and all 
that has been found is a membrane just internal to the parietos 
connecting 10/11 and 11/12 in the manner of a cylindrical testis 
sac, An annular testis sac markedly distended, as would bo the 
case in these specimens, might be adherent to the septa in such 
a way as to present the appearance of a cylindrical sac, but a 
median membrane or wall near the gut should be recognisable. 
In absence of evidence to the contrary the Stic is regarded for 
the present as cylindrical. There is nu communication between 
the two testis sacs. Stephenson, who like Michaelsep usually 
speaks of "paired" sacs regardless of a paired or unpaired 
condition, says that "the sacs of the same side communicate", a 
characterization that has also been made of other species and by 
Michaelsen as well. In careful dissections such a communication 
is never found. The only explanation that seems possible for 
such a statement, so far as dissections are concerned, is that a 
communication has been made between the two sacs in the course 
of dissection, possibly by removal of a seminal vesicle. (Each 
seminal vesicle of xi f otherwise a dosed sac* opens into the testis 
sac of x through a tiny aperture in septum 10/11, the veside 
adherent to the septum around the aperture. Removal of a 
seminal vesicle from tiie posterior face of 10/11 in mulayumt. 
leaves an aperture through which the two sacs are in communtea- . 
tinn with each other but this communication is an artefact). 
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The spcrmatftecae are similar to those of balingensis, the 
only important difference between the two is in the length of 
tiie octet portion of the duet relative to the wider ental portion ; 
in bating(i-nsis the two portions of the duct of about the same 
length, in wuU&yana the octal portion shorter, 

P. malayana has- been known hitherto only from the types 
but in spite of corrections and emendations of the original account 
by Stephenson after examination of types, testis sacs, male 
genital terminaJia, genital marking glands and spermathecae, (ail 
of which are structures of major taxonomic importance in the 
genus Pheretimu) are still inadequately characterised or wholly 
omitted from consideration. In these circumstances any 
identification as makiytimi, even if worms arc from the type 
locality, may be incorrect. The only evidence against identifica¬ 
tion of the Baling specimens as maUi.yuna is a more anterior 
beat]on on the segment of the pustditellar genital markings, 
presence of prcclitellar markings and of copulatory chambers. 
At present very little weight can be attached to this evidence. 
Genital markings are often quite variable as to number and 
location and may even have been overlooked in part on the types. 
Stephenson did not say that copulatory chambers arc lacking but 
merely that none are visible, he., recognized, Beddard's figure 
showing a transversely slit-like aperture on xviii certainly does 
indicate that the male pore is within some sort of an invagination 
which might well be a copulatory chamber as in the Baling 
worms. In the softened specimen from Baling copulatory 
chambers probably would have been overlooked if the prostatic 
duel had not been traced, through body wall. 

Diiiynosix. —Octolhecal; spennathecal apertures widely 
paired, transverse slits, on 5/6-S/9. Male pores minute, each at 
ventral end of rather conical, (4-1 mm. long penis on roof of an 
eversibk copulatory chamber. Genital markings small, paired 
tubercles, just median’to male pore lines posterior Lo the cliUdlum, 
more closely paired anteriorly; presets! and postsetal on vi—Ex, 
postsetal on xvii-xvili. Setae; vi/18-22, vii/19-22* viii/20 r 
xvii/10-12, xviii/0-11, xix/10-14, 3U/ib 20-2S/iii t 46/viii, 
dd/xii, 51/xx. First dorsal pore on 11/12-12/Id. Length 
93-110 mm. Diameter 4 mm. 

Intestinal caeca simple. Testics sac of x annular, of xi 
cylindrical. Spermatheeal duct shorter than ampulla, ental 
chamber longer than rest uf duct and opening ectally through a 
lateral papilla; diverticulum small, stalk slender, looped, to octal 
end of ental chamber of duct, seminal chamber simple, ellipsoidal 
and just reaching up to octal margin of ampulla. Coni Lai 
marking glands atalked and coelom io. 

Distribution,—K el an tan and Kedah. 


MUS. 1 % 1D4S. 
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Pheretima mamillatia Gales, 

ttrtnufW Gates 1031, Hec. Indian Mus XXXIII n sou 

ite£f ,ty Yc ' Amherst <«*“*•. !&£ 

> H “ TUt Gflte£ lp31ir Rw - Indi * n Mu * xxxvm, P . iso. 

Baling - , Kedah, 12/IE53S, 7 clitellale specimens. 

Ka,d Bukit - p erlis. 12/1938. 7 diiellaUi specimens. 

Length S2-8B mm. Diameter 
:,,w; ’ P^ifiitation |-<;d, restricted to the dorsum, dense 
the 1 i t n° tle c]!Lrflutt1 ' a P arse > tacking or dense posterior to 
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4 ptcimen wiLli cystd u.tul gregarines. 


The first dorsal pore is on 12/13 (11). 

The el i tell uro is dark grey and extends to, nearly to or just 
bey on ( J 13 /1.1 and 1 (] /17; 5 nte rseg m en tal hi rrc w s, d ors al pa res 
and setae lacking. 

The single female pore is median (11), 

Nrh genital markings extern ally. 

Jj)!entui Limit omy ,—A mid'dorsal stripe is present but may . 
or may nia be pigmented. The earth in the gut, is light yellow 
coloured (2 specimens from Bating), brick-red coloured (live 
specimens each from Baling and Kaki Bukit) or black (2 
specimens Irom Kaki Bulat), A glandular collar on the oesop- 
k^gus Just behind the gizzard is fairly well developed in one worm 
1 rum kakt Bukit and in another worm is represented by a broken 
rii'ig p] tiny spheroids, unrecognizable in other specimens, 
perhaps as a result oj maceration. The typhlosole begins 
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abruptly just in front of the caeeal apertures and is fairly high 
and IamoUifomi, gradually decreasing in height posteriorly, 
unrecognizable behind ixxx {worm with 117 + segments), 

A subneural trunk is recognizable only in one warm and only 
in the region of xv-xvii. Lymph glands, apparently paired, are 
small and recognizable only in the tail segments. Blood glands 
are present in v. 

Testis sacs are paired and ventral in each of the Kaki Luk.Lt 
specimens and one from Baling, impaired and ventral in the other 
Baling worms. The van deferens passes into the ental end of 
the muscular portion uf the prostatic duet. Two or three stalked 
and composite glands art? present on each eopulatory chamber* 
One genital marking is always present on the median wall of 
< j acb chamber, a second tubercle usually present on the median 
wall, neither tubercle on a column as in Burmese worms* On 
the roof of the chamber anterior to and actually indenting the 
margin of the mule porophore There is another tuhercle^m each 
of the Ba l ing specimens. Two definitely slit-like apertures may 
be visible on the dorsal tubercle. When present in tire Kaki 
Bn kit specimens the dorsal tubercle is as large as the mule 
porophore* In the Kaki Bukit specimens male porophores are 
unite small, in the Baling worms more like the porophores of 
Burmese specimens. 

The spermatheeal duct is shorter than the ampulla, circular 
m cross seetjon, parietal and coelomic portions of about the same 
diameter. The spermathecal diverticulum which passes into the 
median face* anteromedian aspect (Baling worms) or the anterior 
face of the duct (Kaki Bukit worms) close to the parities always 
reaches up beyond the ental margin of tile ampulla. An ectal 
portion of variable length has a smooth surface and muscular 
JiL'Ch, is circular in cross section* the lumen irregular as a result 
of the presence of longitudinal ridges, A middle portion sharply 
constricted off from Um ellipsoidal seminal chamber is flattened, 
usually wider than the serpipal chamber, softened and usually 
with a slightly translucent appearance. Slight incisions of the 
margins indicate a regularly zigzagged looping, all of the loops 
short, in the same plane, the limbs of the loops in contact. In 
this portion of the diverticulum the longitudinal ridges appear to 
be quite irregular and occasionally in contact centrally if not 
actually united. In the Baling specimens the middle portion of 
the diverticulum is long, the stalk proper quite short. In the 
Kaki Bukit specimens the stalk proper is longer, the ho fter middle 
portion correspondingly shortened, occasionally quite short 
though always present, 

pnrttsitea.-r J -Ons Baling specimen has in the eoelomic cavities 
numbers of cysts, numbers of vermiform gregarines and several 
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nematodes, A worm from Kaki Bukit has more than forty 
nematodes in the coelom ie cavities of the first forty segments. 

Remarks .—All of the specimens are more or less macerated, 
in best condition subneural trunk and lymph glands unrecogniz¬ 
able, In spite of the poor condition it is improbable that the 
unpaired condition of the testis sacs in the majority of the Ealing 
worms is fictitious, i.e. t the result of maceration or inability to 
recognize the median partitions as some of the Kaki LSakit 
specimens are just as macerated and yet in each of' these worms 
a median interval between the two sacs of a segment is recogniz¬ 
able and two distinct membranes between the paired masses of 
testicular coagulum. Whether local pecuiarities of spcrmathecal 
diverticula arc to be regarded as due to maceration is not clean 

The Malayan worms differ from Burmese specimens o] 
misviilftnuL as follows: smaller size, slightly smaller seta! numbers, 
unpaired testis sacs* modification of a middle portion, of^ the 
spcrmathecal diverticula (V), median or anterior junction of the 
diverticulum with the spcrmathecal duct, and also with regard 
to the size (and possibly structure'0 of the male porophores :ii 
well as the number and location of the genital markings in the 
copulatory chambers. However differences from Burmese 
worms are not uniform (except as regards the middle region of 
the spcrmathecal diverticula). Perils specimens have the usual 
paired testis sacs while the Baling specimens have unpaired saca 
Spermatheeae of the Per I is specimens arc more tike those 01 
Burmese woirms while the male poruphores of the Baling worms 
are more like those of Burmese worms. (lenital markings except 
i I lose associated with the male porophorcs, in worms from both 
localities, may be as in the Burmese worms though not oil ends 
of protuberant columns. Size anil seta! differ cnees do not appear 
to he especially significant. Differences between Kaki Bui;it siul 
Baling specimens do not warrant specific separation. Divergence 
from Burmese forms may in part bo due to activities of parasites, 

Burmese and Malayan forms appear to be both distinguish¬ 
able from f. paHi.-hiLoUi (Beddard) 1900, known only from 
Bandung in a southern Siamese portion of the peninsula, by 
spermathecal characteristics. Unfortunately nothing is known 
of the copulatory chambers in the Siamese species. 

Pheretima strelluna map. 

Bating, Kedah. 12/1938, 9 clitellate specimens. 

External ckcLvaoteristics* —Lengthy46-62 nun. Diameter two 
to three mm. Pigmentation red, restricted to the dorsum, sparse, 
especially so or lacking posterior to the elitollum. 
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The first dorsal pore is on 12/13 (3, but with a rather pore 
marking marking on 11/12 on two of the specimens)* 

The ciitdlum is dark grey, annular, extending to 13/11 arid 
16/17; intersegments! furrows, dorsal pores and setae lacking* 
Spemiathecal apertures are transversely placed slits on 
5/6—8/9, slightly less than C apart. 

The single female pore is median (5). 

Apertures of the copulatory chambers are transversely 
placed slits in the setal circle of xviih 

Genital markings arc circular (or almost so) tubercles* 
slightly raised* one to two interseta! intervals wide, each marking 
with a large, greyish translucent central area surrounded by 
a narrow, opaque marginal band more or less indistinctly 
demarcated peripherally. Markings are in transversely placed 
rows, of two to live on the preclitellar segments, of two to seven 
on the postcl stellar segments (occasionally a smgle marking 
instead of a row) and are located as follows: presetal and 
postsetal oil viii and ix (1 specimen); presetal on viii and ix, 
postsetal on ix (6) ; presetal ami postsetal on ix, a single presetal 
marking on viii on the left side (I); presetal and postsetal on 
ix (1); presetal on xix-xxii (2); presetal on xix-xxhi (7);_a 
single presetal marking present on xviii of one specimen, on xxiv 
of another; postsetal on xxii (9) ; postsetal markings also present 
onxxi (1) nrxxiii (4). Each presetal (post-clitelIar) row may 
be of five markings or the number may decrease from seven on 
xix to two on the last segment. In the postsetal row on xxii 
there are two, four, five, six or seven markings; on xxii two 
markings, one or two on xxiii* 

Internal anatomy .—Septa 8/9-9/10 are lacking; none of the 
septa especially muscular* The mid-dorsal stripe is pigmented, 
a brilliant red, and may be recognizable anteriorly into x. 

The inner wall of the oesophagus in x-xiii is provided with 
the usual ridges, all white. Between the ridges in xii of one 
specimen there are numerous tiny, calcareous granules. The 
intestine begins in xv (4)* The intestinal caeca arc simple, the 
margins with slight septal incisions. The typblosole begins 
abruptly just in front of the caeca! apertures and is high, 
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JamellifoiTn, gradually decreasing in height posteriorly, unrecog- 
mzii.jj- behind hr (specimen with 86 segments). A low and 
interrupted glandular collar is probatdy present on the 
oesophagus just behind the gizzard in onr specimen but is 
unrecognizable m other worms. The soli in the gut is of a 


The dorsal blood vessel (single) is recognizable anteriorly 
nearly to the cerebral ganglia, A supra-oesophageaJ trunk is 
recognizable only between the hearts of x-xiii. The exira- 
oesophageaj trunks are recognizable from 5/6 into xii or xiii. 
A subneural trunk is quite unrecognizable in each of the dissected 
specimens. Hearts of xi-xiii bifurcate dorsally, the anterior 
branch passing to the sup ra-o esophageal trunk, the slender 
posterior branch to the dorsal trunk. Hearts of x have been 
traced only to Lhe supra-oesophageaL The single heart of lx is 
oh the left or Lite right side. All hearts of ix.—xitl pass into the 
ventral trunk, L;Lst hearts in xiii (4), Lymph glands are quite 
umecognizablex Blood glands or structures recognizable as such, 
arc present In v of only one specimen, 

Tlic testis sac of x is annular, not markedly tobed T passing 
across the dorsal blood vessel, the hearts of x included. The 
testis sac of xi apparently is cylindrical, the seminal vesicles of 
xi included, m contact with each other above the dorsal trunk, 
adherent to the gut mesiaJly by delicate, transparent strands, 
separated from the wall of tlic sac by a thin, annular band of 
tesucular coagulum. Hearts of xi are l>ound to the anterior face 
or 11/lfi, The prostatic duct is 1 ft nun. long, with muscular 
sheen, in a J-shoped loop, the Jong limb passing from the gland 
medially m an anterior portion of xviij, curving laterally to open 
through the dorsal face of the copula to ry chamber. The vas 
deferens passes into tlic ental end of Lhe prostatic duct. The 
copula tory chamber is small, concealed beneath connective tissue 
and an octal portion of the prostatic duct. The lumen is nearly 
ill Jed by a rather slender penis, about V* mm. Jong, slightly but 

gradually thickened dors ally, the minute male pore at the ventral 
end. 


The apermathecat duct is much shorter than the rather long 
ampulla, with muscular sheen, circular or nearly so in cross 
section, the coelom ic and parietal portions of about equal length, 
slightly though abruptly narrowed just prior to entrance into 
:.lie panetes. The lumen of ^ the ental portion is transversely 
slit-like to shortly elliptical in cross section, just, cctal to the 
diverticular junction very narrow and circular .in cross section, 
further octal!y transversely slit-like in cross section. The two 
portions of the duct are In communication with each other 
through a minute pore at the centre of a tubercle with circular 
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outline ami regularly convex, smooth surface* the tubercle at the 
ectal end of the chamber (not oh the lateral or mesial wall). 
The diverticulum which passes to the median face of the duct 
fairly close to the parietes comprises an ovoidal, ellipsoidal r 
pyriform or irregular seminal chamber and a slender stalk which 
is shortly looped, the loops open or with limbs in contact, the 
diverticulum reaching: up onto the octal half of the ampulla. 

Genital marking glands are shortly stalked and erect in the 
coelomic cavities. 

Remarks .—As a possible result of maceration genital 
markings are difficult. to recognize, usually invisible until after 
removal of cuticle. In spite however of the small size, genital 
markings must he considered as relatively rather large extending 
anteroposterior Sy fairly close to the in ter segmental furrows and 
seta! circles. 

P. streUafta is d\stinguished from the octothecal penile 
species of the northern states to which it is most closely related 
by the distribution of the genital markings. 

Dvt&nvsis.— Gctothecal; spermathecal apertures fairly 
widely paired, transversely placed slits on 5/6-8/Sb i Male pores 
minute, each pore at ventral end of 1.4 mm. long, slender jpenis 
on roof of small copulatory chamber. Genital markings circular 
tubercles in transversely placed rows; presetal on viii-ix, xix- 
xxi i t (xxi v), postsetal on (viil) Ik, xx i i (xxi i i) ♦ Set ac: v i /1 %-2 1, 
vii/21-23, viii/19-23, xvfi/lf>-l7, xvtii/13-14, _ xix/lG-17, 
26-28/iili 30-35/iv, 42-46/viii, 46^47/xii, 43-47/xX. i First 
dorsal pore on 12/1 3 k Length 46—62 mm. Diameter 2-3 mm. 

Intestinal caeca simple. Testis sac of x annular, of xi 
cylindrical* Spermathecal duct much sliorter than ampulla, 
ental chamber about as long as rest ol duct and opening totally 
through a transversely placed papilla; diverticulum with slender, 
shortly looped stalk to median face of duct close to parietes and 
a simple seminal chamber reaching onto ectal half of ampulla. 
Genital marking glands stalked and cuelomic, 

Dist-ribidwn .— Known only from the type locality, Baling, 
in Kedah. 

Genus Dielujrgaster Beddard 

Dichogastcr saliens (Beddard). 

MictodTihts scrh'eftjf TSftddard LSD3, Proe. Zoo 3, 5oc. London, 1302, 
p. G33. (Types in the British Museum? Type locality unde- 
jsigiistcd, original specimens from Singapore, Penang and Java, 
in. part at least via Kew Gardens,) 

Cameron Highlands, Pahang* X aclitallate and 15 clitellate 
specimens. 
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Family GlossokcolecidaE 

Subfamily GLOSSOSCOLECINAE 
Genua Pontoscolex Schmarda 


Tontoscoles corethrums (Fr. Miilkr). 

I.umhHc^ core thrums Fr. Muller 1SG7, Arch. Nat*. Will a 
( ^Pes? Type locality, Itajahy, Brazil.) f E 

Lowland jungle. Gunong Fault, Johore* 3/1338. 
juvenile, 9 aclitellate and lb ditellate specimens. 


113. 
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